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ABSTRACT
ABSTRACT
Alzheimer’s disease (AD), the leading cause of dementia of late-life in human, is
a progressive neurodenerative disease associated with age. Extracellular senile
plaques and intracellular neurofibrillary tangles are two major hallmarks of AD
pathology. Mounting evidence demonstrates that accumulation and aggregation of
ȕ-amyloid (Aȕ) in brain play central role in the pathogenesis of AD. Aȕ production,
clearance, aggregation and deposition are differently regulated by apolipoprotein E
(ApoE) isoforms. The transcriptional regulation of apoE is controlled by nuclear
receptors peroxisome proliferator-activated receptor gamma (PPARȖ) and liver X
receptors (LXRs) forming obligate heterodimers with Retinoid X receptors (RXRs).
Interestingly, scientists found that bexarotene, an RXR agonist, increases apoE
production and its lipidation, promote clearance of soluble Aȕ in an apoE-dependent
manner and ameliorates memory deficit in a mouse model of AD. Herein, to identify
novel compounds that can increase apoE levels, we performed a drug screen using a
natural compounds library with a culture system of immortalized astrocytes from
human APOE-TR mice. Furthermore, we discuss the mechanism of increasing apoE
level in vitro and demonstrate the effect of compounds in AD mouse model.
In the present study, we found quercetin and luteolin-7-O-glucoside significantly
increase apoE levels, but the mechanisms of increasing apoE levels are different.
Quercetin doesn’t affect apoE mRNA, ABCA1 and ABCG1 levels. And quercetin
increases apoE protein level through inhibiting apoE degradation and suppresses
cell-associated Aȕ level. In addition, quercetin could significantly increase apoE
protein level and reduce insoluble Aȕ level in the cortex of 5xFAD mice. However,
luteolin-7-O-glucoside significantly increases apoE level not only by promoting apoE
aggregation but also through the LXR/RXR pathway in astrocytes. Our results have
strong implications on exploring a novel class of drug for apoE-targeted AD therapy.
Key words: Alzheimer’s disease; ȕ-amyloid; apolopoprotein E; quercetin;
luteolin-7-O-glucoside
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1
ㅢжㄖࢃ䀶
1.1䱵ቊ㥞⎭唎⯻
1.1.1䱵ቊ㥞⎭唎⯻Ᾰ䘦
䱯ቄ㥘⎧唈⯵(Alzheimer’s disease, ㆰ〠 ADᱟа⿽⑀䘋ᙗⲴǃᑨ㿱Ⲵǃо
ᒤ喴ᇶ࠷⴨ޣⲴ⾎㓿䘰㹼ᙗ⯮⯵ˈ؇〠㘱ᒤⰤ੶⯷[1]ǄADᱟ⭡ᗧഭ㋮⾎、५⭏
৺⾎㓿⯵⨶ᆖᇦ⡡㖇ᯟ.䱯ቄ㥘⎧唈(Alois Alzheimer൘ 1906ᒤⲴᗧഭ㋮⾎⯵ᆖ
ᵟՊ䇞к᧿䘠Ⲵˈ䈕⯵ഐ↔ᗇ਽ǄަѤᒺкᴰѫ㾱Ⲵєབྷ⯵⨶ᆖ⢩ᖱᱟ˖㜎ཆ⭡
ȕ-⏰㊹ṧ㳻ⲭ(Amyloid-ȕ, Aȕ⊹〟ᖒᡀⲴ⏰㊹ṧᯁ(Amyloid Plaques઼⾎㓿ݳ
㓶㜎޵⭡ᗞ㇑⴨ޣ㳻ⲭ(Microtubule-associated protein, Tau儈ᓖ⼧䞨ॆᖒᡀⲴ㓔
㔤ᙗ㕐㔃(Neurofibrillary Tangles, NFT)[1-3]മ 1-1ǄAD⯵Ӫѫ㾱㺘⧠Ѫ䇠ᗶਇ
ᦏǃ䇔⸕࣏㜭䳌⺽ǃӪṬ᭩ਈㅹ⯷⣦ˈਾᵏ⯵Ӫᰐ⌅㠚⨶ˈᴰ㓸ሬ㠤↫ӑˈ㔉⯵
㘵৺ަᇦӪᑖᶕҶ⊹䟽ⲴԓԧǄ2015ᒤ䱯ቄ㥘⎧唈⯵ॿՊഭ䱵ᆖᵟՊ䇞ѝᣕ੺
ᤷࠪˈྲ Ӻޘ⨳ᴹ䎵䗷 4600зӪᛓᴹ䈕⯵ 亴ˈ䇑ࡠ 2050ᒤ䘉њᮠⴞሶ䗮ࡠ 1.315
ӯǄⴞࡽˈᡁഭ AD⯵Ӫབྷ㓖ᴹ 900зӪˈф⇿ᒤԕ㠣ቁ 30зӪᮠ໎࣐Ǆᡁഭ
ᱟц⭼к㘱ᒤӪਓᴰཊⲴഭᇦˈҏᱟ㘱喴ॆᴰᘛⲴഭᇦѻаˈADᛓ㘵ҏ䙀⑀໎
ཊ ⭘ˈҾ⯮⯵Ⲵ⋫⯇઼➗亮Ⲵ䍩⭘ሩњӪǃᇦᓝ৺⽮ՊⲴ㋮⾎઼㓿⍾䙐ᡀҶᐘབྷ
Ⲵ䍏ᣵǄ
ADᱟа⿽༽ᵲᙗǃཊഐ㍐⯮⯵ˈवᤜᒤ喴ǃ䚇Րഐ㍐઼⧟ຳഐ㍐ㅹǄᒤ喴
ᱟሬ㠤 ADᴰޣ䭞Ⲵਁ⯵ഐ㍐ˈ65኱ԕкⲴӪ㗔ѝ㓖ᴹ 10%ⲴӪᛓᴹ ADˈ85
኱ԕкⲴӪ㗔ѝ㓖ᴹ 50%ⲴӪᛓ䈕⯵Ǆ䲔ᒤ喴ཆ 㓖ˈᴹ 10%Ⲵ ADᛓ㘵оᑨḃ㢢
փ䚇Րᴹޣˈਖཆ㔍བྷཊᮠ ADᛓ㘵ᱟ⭡Ҿ⧟ຳഐ㍐ᕅ䎧ⲴǄṩᦞਁ⯵ഐ㍐ˈሶ
AD࠶Ѫᇦ᯿ᙗ AD(Familiar AD, FAD઼ᮓਁᙗ AD(Sporadic ADǄᇦ᯿ᙗ AD
䙊ᑨᱟ⭡Ҿ⏰㊹ṧࡽփ㳻ⲭ(Amyloid Precursor Protein, APPˈᰙ㘱㍐ 1
(Presenilin 1઼ᰙ㘱㍐ 2(Presenilin 2สഐкⲴケਈሬ㠤Ⲵˈ㓖ঐ 5%[4]ˈфਁ⯵
ᒤ喴䖳ᰙ(<65኱ˈ৸〠Ѫᰙਁᙗ AD(Early-onset Alzheimer’s disease, EOADǄ
བྷ䜘࠶ ADᱟᮓਁᙗ ADˈᰐᇦᓝ䚇Ր㛼Ჟˈфਁ⯵ᒤ喴⴨ሩ䖳ᲊ(>65኱ˈഐ
↔ˈ৸ሶަ〠Ѫᲊਁᙗ AD(Late-onset Alzheimer’s disease, LOADǄᲊਁᙗ AD
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